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Relaxor-based ferroelectric lead magnesium niobate-lead titanate (PMN-PT) is of high 
scientific interest due to their outstanding piezoelectric properties. However, there is an 
information vacuum surrounding the domain kinetics and domain structure evolution. These 
aspects of investigation are of great importance for development of domain engineering in such 
crystals.  
Here we present the results of domain kinetics study during polarization switching in 
tetragonal PMN-PT single crystals in clamped area by direct optical observation accompanied by 
analysis of the switching current. Complementary analysis of current and obtained optical images 
allowed to reveal the main parameters of switching. We found three types of processes through 
which the switching took place: a) formation and growth of macroscopic a-domains;  
b) formation of charged domain structures due to intersections of macroscopic a-domains;  
c) formation and growth of c-domains. The estimation of optical current showed that the main 
switching current peak is related to growth of c-domains, while the charged domain walls on the 
intersections of a-domains are the reason of the additional small current peak. The two orders of 
magnitude enhancement of dielectric permittivity was attributed to appearance of such charged 
domain walls. 
 
Figure 1. Instantaneous images of domain structure patterns during polarization reversal. 
The equipment of the Ural Center for Shared Use “Modern Nanotechnology” Ural Federal 
University has been used. The research was made possible in part by Government of the Russian 
Federation (Act 211, Agreement 02.180 A03.21.0006) and RFBR (grant 17-52-80116-BRICS_a). 
V.S. and A.A. acknowledge financial support within the State Task from the Ministry of Education 
and Science of the Russian Federation (Project No. 1366.2014/236 and contract No. 
3.4973.2017/7.8). 
1. E. Sun, W. Cao, Prog. Mater. Sci. 65, 124 (2014). 
2. V.Ya. Shur E.V. Nikolaeva, E.I. Shishkin, V.L. Kozhevnikov, A.P. Chernykh, K. Terabe, K. 
Kitamura, Appl. Phys. Lett. 79, 3146 (2001). 
  
P-98 
 
 
